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© Composite aiasicmeric malarial and procasa for making the same. 



© A method of producing 3 composite aiastc ma- 
terial composes srercr.ing an elastic wee to elon- 
gate ;i. for examcie. elongating a nenweven wee of 
mertttcwri aiastcmeric fibers, and bonding He elon- 
gated weo :c at !east one gatherable wee, aucn as a 
scuncondec polyester fiber matenai, under cenci- 
tiens which softan at least a portion of the elastic 
web to form the tended composite web af elastic 
material. The comcosita material is reiaxed Imme- 
diateiy 3fter the bending to prevent the aiastic web 
from losing its ability to contract from the stretchec 
dimensions whicn it assumed during trie bonding 
jsjstsp. Such immediate relaxation of the composite 
^material after the bending steo resurts in the eiasn'c 
weo retaking its ability to contract so that, upon 
£j termination ci Tie atongating fcroa, Ihe siastic wee 
©contracts to rem gathers in the gatheracle web. The 
^. bending rr.ay be effectuated by pattern err.ccssing 
^ overlaid eiastic and gatherable wees wita at least 
CNPCrtcns cf the alastc web heated ro at least its 
0 softening temo^raiure. The resultant composite elas- 
tic material ccmcrises a coherent 9iastic wee wmcn 
^is bonded :c 3t least one coherent gatheraeie wee 
^whereby the gatnerabie web is extensible and con- 
tractibie with the elastic web uccn saraicrang anc 



relaxing of Tie 



ompesfte material. 
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COMPOSITE HLASTCMEH1C MATERIAL AND PROCESS FOR MAKING THE SAME 



BACKGROUND OF THE 1NVEMT7CN 
r:eid cf tie invention 

The oresent invemicn is ccncamed with an 
elasdczad matenai, a method of mawng the same 
and arbcies mace therefrom. Mere paracaany. the 
present Invemicn is concerned with a ccmccsite 
elastic maienal sensing at least one elastic wen. 
such as a r.onwoven web of elastcmenc nters, 
bendea to one or mere webs of gatheracie ma- 
teriai, such as one or more webs of a nenweven, 
non-eiastc material. 



Cescriraen of the Relaxed An 

Ccmocsiie rabrics comprising ^ least one lay- 
er of nenweven textile' faerie mechanically securec 
to an eiasbc 'ayer are l<ncwn. For example. 'J.S. 
p, :srT . 1^:39 bisexsas textile laminate matan- 
ail^mcrising an Inner layer cf elasbc matenai. 
such as a pciyuretnane foam cf a thiexness or 
about 0.025 incres, needle punched at a aurarty 
of locators to a ncrrwoven textile facrlc layer. : ne 
needle cunched sucerpesed layers are then 
stretcned within the elastic limits cf me eiascc :ayer 
to remanent* stretcn the nenweven facne "aver 
material needle punched thereto. When :he elastic 
iaver is allowed to relax and return to substa^aily 
its' csncitscn oner to being matched, the r.onwcven 
fabrc layer is stared to axnifcit increasec ouik oy 
virtue of the relaxation of rts permanently strstcrec 
Titers. 

U.S. Patent -i.209.S53 disiceses a merr.cc 
making an elastic materiai which Induces continu- 
ously fcrwarelng relatively elastcmenc nbers anc 
efengatabie out relatively ncn-elastic ncers onto a 
forming surface and bending at leasc^cme of the 
fiber crossings to form a coherent cicrn wncr :s 
subsequently mechanically wcrksc. as by sracr.- 
ing, xiicwing which it is allowed :o reiax. .As de- 
scribed cv the patentee at column 3, iine 19 at 
sec, the eiasric mccuius of the dcth is substar.taily 
reduced after the sretcning. resulting in the cerma- 
nentiv stretched ncn-eiasbc filaments relaxing anc 
icccing to increase the ouik and improve the reel of 
the faonc -column 9, lines &-H and -cure 2). 
Fcrwarcing of the filaments to the : crming sufaca : s 
pesitivetv controlled, whicr. the patentee (coiumn 
line :S et sec) contrasts to the use of air streams 
to oonvev the ribers as used in meitb;owing ccera- 
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tion. Bcndng of the filaments to form the coherent 
doth may uniiza embossing patterns or smooth, 
heated roil nips, as set forth at column 9, iine 44 at 
sec. 

US. Patent 2,216.126 diseases a ccmccsrte 
fabric ccmphsing a layer of an eiasric or resifiern 
matenai and an overlaying layer of rathe for ex- 
ample, a woven fabric. The eiasric rabric may be a 
poiyurerfcane roam or a nyicn woven to impart 
stretcr.acfity or v the like and. as is disclosed in the 
paragracn bridging columns 1 and 2 of the patent 
an adhesive may be applied in a predetermined 
pattern to lie eiasric matenai which is -hen 
stretcr.ed, ana wniie in 3 siretcned or elongated 
state, the overiying facne is txnractsc therewfth 
anc neic in pressure engagement for a time suffi- 
cient to ensure adhesion of the -two layers, '//hen 
the aepiieb adhesive is dry, tension on the backing 
matenai is released causing the overiying non- 
eiastc tachc to carter in the areas outlined oy the 
achss;ve. 

'J.S. Patent 3.557 "37 disposes the manufac- 
rjre cf a rasiiien: ceiluicsic wadding product ai- 
ziir.ee zy laminating pacer and a crestretchec 
cciyurethane roam material. An adhesive is applied 
in a c*esired pastern as ;iiusrra:ed in the drawings 
anc cie caoer is laminated to either side of the 
prestrster.ee cciyurethane foam matenai. The .ca- 
per layers may be wetted to r ecuc2 -tieir resis- 
tance tc ceirg compressed by retracden of the 
orescretcr.ee cciyurethane foam after laminabcn of 
the caoer iayers thereto, thereby provicing a crep- 
ec effect as iiiusrratec in Figures 2 and 4 of fie 
patent. 

U.S. Patent 2,257,512 concerns a method cf- 
producing etasdo ocmpesite sneet materia^ and 
di scores that a reticufated, fibrous web forrr.ee of 
an eiastomerio matenai such as rubber, including 
butaciene-srvrer.e ccociymers, may be utilized as 
the eiasdc ciy of a comccsite materiai. as dis- 
closed at column 3, lines 1S-24. At column -5, lines 
2^. the eaten: ciscicses, with reference to .-:g- 
ure 7 cf me drawings, that a reiaxed sheet materiai 
piy tray nr/e a :7c reus web of eiastomeric materiai 
of 3mai!er area than the sheet matenai srretcr.ee sc 
as to :cn:crrr. it .n erea to the area cf me sneet 
materiai ir.z the ciies corded together at soaced 
cc:r.tc cr areas. Upon allowing the fibrous 
eiastcmeric cry to 'eiax. the composite body is 
srarsc to Essume the nructura 'sncwa in Figure 7, 
wnicr. is cescribed at coiumn 5. line 15 at sec as 
snowing i cbrcus wee cf eiastomeric material 30 
bc.tced at scacec areas or lines 5c to a piy 5s ct a 
ereceb cr corrugated :!exib;e sheet matenai, whicn 
' may be caoer cr a synthetic resin material. The 
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structures at the caremed invention are stated to 
be parcc^any well suitea 'or the manufacture of 
foundation garments, battling garment elastic 
stcoangs. aniele cracas, berts, garters, pluses and 
the like. 

U.S. Patent 4.4SS.420 disdcses hycrauiicaily 
entangled scuniacec 'acnes and a .method of mak- 
ing them whicn induces -see the Sampie, a col- 
umn 3) drawing a ccterraaily elastomenc 5ber, and 
ailcwtng it to raiax between the craw anc wind-up 
stecs. 



SUMMARY CF THE iNVENTtCN 

In accordance wrth the present invention Sere 
s provided a method cf prcducng a composite 
elastic material ccmcnsing at ieast cne gatheracle 
weo fenced to st least cne elastic weo, the meth- 
od cemensmg faj tensioning an elastic weo (wnicn 
may ccmDnse a Ibrcus wee sue?: as a .cenweven 
web of eiasremere feers, e.g., mertbiewn 
eiastomeric iters) 3 aicngate it (b) bending the 
etengated elastic weo to at least cne gatneracle 
weo uncer cenciccns whicr soften at east softens 
of the elastic *ec 3 fcrrr. a benoed ocmccsrte 
wee: and (ci retaxzng T.e ocmccs^e wee imme- 
diateiv after the oencing step wnerecy the gair.era- 
b(e wed is gar.erec to form tie cemccsrte elasnc 
maierai. Other asoecs of the invention provide xr 
maintaining tne ffcrcus elastic weo in a stretcr.ed 
ccodrccn eunng cencing. at an aicnganon of at 
ieast about 25 oercent preferaciy accut 25 percent 
to ever 500 cercent, rr axamcie, accut 25 percent 
to 550 cercent elongation dunng the bending. 

In anotner ascect cf ne present invention, the 
method nduces bencing the elongated elastic weo 
to the ganeracie wee oy overpaying tne elastic and 
ga^eracie wees arc acciymg teat anc zrBssure to 
the cvenajc wees. ; cr exarr.cie. by hearing sending 
sites :n the eiascc wee tc a temcerHiure cf from at 
teast about tc acou! tZO'C, preferaciy rem 
at ieas: accut 7C*C to accut 90 - C. 

!n accercance with rhe present Invention there 
is aise crcvicec an elastic ccmccsite material com- 
prising an eiastc web benteo to at least one 
g<nherae;e wee wnicr. is extensible and contract bie 
with the eiascc wee jeen stretching anc relaxing cf 
the ccmccsite matenai. the eiascc composite ma- 
terial ceing mace cy a methec as cesc-.'oed aecve. 

In accord arcs wrth another ascect of the 
present invention, tne eiascc web is rcr.dec tc the 
gair.erabie wee at : oiuraiity cf scaeec-acar: :cca- 
tiens in a receacr.g ratten and the gatheraeie web 
is gatr.erec cetween tne ccrced Icccbcns. 



Other 33D8CS of the inventicn provide that the 
elastic weo may eomense a norrwovon weo of 
eiastomenc fibers, preferably eiastomeric micro- 
fibers; suct as, for axampie. an' eiastomeric non- 

s woven weo of merttolown eiastomeric fibers or an 
elastcmeric Sim. 

Other asoeca of the invention induce one or 
more of the following in any ccmoination: the 
eiastomeric fibers. preferaciy mertbiewn 

to eiastomeric fibers, may be formed from materia] 
seiecroQ from the group including (I) A-3-A' btocx 
cocoiymers wnerein A and A' may be the same cr 
different encfclodcs and eacn is a thermoplastic 
polymer endbiocJc or segment which contains a 

75 styrenic moiety such as polystyrene or polystyrene 
hemoiogs,, and 3 is 3n eiastomeric polymer mid* 
bkxJc or segment a.g., a midfclodc selected mem 
the grcuo incuding poiy (etnyiene-buryiene), 
pciyisccrene and poiybucadiene, wrth pciy- 

20 (ethyiene-our/iene) being preferred and (ii) blencs 
of cne cr mere poiycienns wrth the A-3-A' biccx 
cccciymers cf ii) where 3 is a potyiethyiene- 
butyiene) miefciocx; eacn of the A and A' anc- 
blocxs may be ieiectsd from the grcuo consisting 

25 of pctysr/rene and pciysryrene hemoiegs, e.g., 
pcJy(aicna metnylstyrene), and where *e 
elastomenc Iben are formed from a biend cf cne 
or more cciyciefins wrth an A-5-A* biocx copolymer 
wnere 3 is a poiy^ethyiene-bur/iene) midbiccx, the 

co colyctenn ; s selected from cne cr more of poiyetn- 
ytene, pcryprccyiene, pciybutene, sthyiene copcyf- 
merc. prcoyiene cccciymers and butene 
cocoiymers: tr.e elastcmeric film and the 
elastomenc cbers whicn form the eiastomeric con- 
es woven weo. e.c„ the mertfciown microfibers, are 
comccsed, cf at "east 1 .0 percent, for axampie at 
ieast 20 percent, more soechicaily at least 20 per- 
cent. 3.g„ from scout 10 percent to 30 percent by 
weigrn, cf the afcresaid A-B-A* clccx cocoiymers 
and greater than 0 percent by weight, e.g., from 
about 30 percant :o about tO .cercent by weignt. cf 
the poiycle^n: the elastic wee. e.g.. a fibrous elas- 
tic weo, is boncec cc the gar.erabie web at a 
plurality cf ecacec-acan locations in a receacng 

^5 pattern and Tie gatheracle weo is gathered be- 
tween the bended iocarions; the elastic web prefer- 
ably has a ! cw basis weight cf "rem about 5 to 
accut 300. creferzeiy Tcm about 5 tc about 2C0. 
grams per scuare meter (gm/m^, for axampie, from 

so about 5 to about :C0 grams per zcv2tq meter, 
atthcugn -ts basis wagm can be much higher the 
gameracie web is a nenweven, ncn-siastic materia;, 
preferaciy :ne ccmocsec cf nbers formed from 
matenais sefeccec Tc-m the grcuc inducing cciyes- 

ss ter Sbers, a.g^ cciyietnyiene tereontnaiatB) ribers. 
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pciyolenn fibers, poiyamica foe*. nyton fi- 
bers, ceiluiosic fibers. a*. »ton fibers, and mix- 
tures thereof. Attemanvely. 1» ga*eraoie weo may 
be any suitaoie woven faerie 

In* one asoect of tne invention, the composition 
of the A-o-A* ooiymer used is such that the sum of 
the molecular weight of A with the molecular weight 
of A' is from accut * 4 to 31 percent (from about U 
to 29 oercent when 3 is poiy(ethytene-outyiene)) of 
the moiecuiar weigm cf the A-S-A* block 
ccociymer. 

Cther aspects cf the invermcn are described ;n 
the description cf preferred amccdiments. 



BRIEF DESCnIFTICN OF THE DRAWINGS 

Figure 1 is a schematic view in eievaiicn 
illustrating one mode of carving cut the method of 
the present invention; 

Fgure 2 is a schsmaiic plan view wrth pans 
broken away of one embedment of a ocmccsite 
elastic material in accordance with the present in- 
vention, shown in a stretched condition; and 

Fgure 2A is a section view along :ins A-A of 
Fgure 2, but with tie ocmccsite aiastic mate™ in 
a relaxed condition relative to. its ccndfccn :n r:g- 
ure 2. 



DESCRIFTiCN CF THE PffirSKE 5MBCD- 
MEN73 

Tne ocmccsite eiastic materials of the Inven- 
tion generally ocmense at ieast cne-iayer or web of 
elastic matenai bencee to one or mere other layers 
of gaiheracle material, the elastio web being main- 
tained in a stretcr.ed ccncScn within its elastic 
rang9 during the bending step so that uccn con- 
tracting or recovering after release of the strstcn- 
ing, i.e., elongating, tension force, the !ayer or 
layers :o which it is bcr.cad will gather or pucker. 
The resuitant ocmccsite material is itself elastic, 
any of its ncn-elastic layers being able to mcve 
with me stretching of the elastic layer by reascn of 
the v play or give provided by the gathers termed, 
uccn relaxation of the stretched elastic web. in the 
ncn-eiasric layers :o which ihe ncn^iasco weo or 
webs are boncec. Composite materials mace in 
accordance with me invention have shown remark- 
ably gocd uniformity, hand, euik, strength and elas- 
tic pro cert; es. 

A wide variety of materials may be emcicyed 
as the eiastic wee. As used herein and in the 
claims, the :srms "elastic" and "eiastcmeric" nave 
their usual oread -meanings. However, :cr purpeses 
of this invention 'elastic' may be conveniently 
defined as foilows. A matariai is elastic if it is 



stretchaoie to an etongancn of at least about 25 
percent of its reiaxea length, i-e-. can be stretched 
to at 'east about one and one-quarter times its 
relaxed length, ana upon release of the stretcning 

5 force win recover at leas: about 40 percent of the 
elongation. Le.. will, in the case of 25% elongation, 
contract to an elongation of not more than about 15 
percent. For example, a 100 centimeter lengtfi of 
material -mil, under the foregoing definition, be 

to deemed to be elastic if it can be stretched to a 
length of at !aast aoout 125 centimeters and if. 
upon release of the stretcning force, it contracts. :n 
the case of being stratchec to 125 cm. to a iength 
of act mere than about 1 1 5 centimeters. Of course, 

rs many elastic materials used in the practice of the 
invention can be stretched to elongations consider- 
ably in excess of 25 percent of their relaxed length, 
and many, uoon release of the stretching force, will 
recover to their original relaxed iength or very close 

20 theretc. .At :aasr for seme purposes of the present 
invention, elastic matenais which upon release -of 
the stretcning force recover all or nearly all of their 
elongation are preferred Eastic webs suitable ; cr 
use in the invention inches both elastic films and 

25 nenweven fibrcus elastic webs such as, ;cr exam- 
pie. meitbicwn eiaotcmeric ncrcus webs. Sucn > 
brcus wees jsuailv comprise "mi erotic ens", which 
tern, 25 usea herein snc in the claims, means and 
inc.uces f.bers of a ciameier not greater than about 

20 1C0 microns, e.g., fibers of from about 1 to 30 
microns in diameter, such as these which may be 
ccrEjr.ec by the rneitbicwing and spun bonding pro- 
cesses, in fact, nenweven wees of meitbiewn 
micrcrTcers constitute a preferred embodiment 

os thereof. As usee herein and in the claims, 
"rnerricwrT micrcrlbers refer to small diameter 
fibers, usually of a diameter no: greater man about 
ICO microns, mace oy extruding a mcrt9n thermo- 
plastic material as mciten threads through a oiurai- 

*o ity of orrf.cas into a nigh velocity gas (e.g.. air) 
stream which entrains me exruceo threads at their 
pcin; :f amercence from the orifices and attenu- 
ates the threads of moiten ^ermcciastic material to 
reduce the oiameter thereof, :he gas stream -come 

-ts fibers then being tieocsited upon a collecting 
screen x form a ocr.ersn: web 3f rancomiy cis- 
pered fibers. Such a process is disoicsed. mr ex- 
ample, in j.S. Patent 3.349.241, Issued November 
19. 1ST* x Fccert F. zutin 31 al, the ciseicsure of 

so this patem is herecy inecrporaiec by reference 
herein. 

The no reus aiasric wee may also re me rise a 
ccrr.pesite materia! in that it may be icmcnsed of 
two or more individual coherent webs or it may 
S5 ccmerise one :r mere wees indivicuaiiy comprised 
cf 3 mixture of aiartie anc ncn-eiastic fibers. .As an 
examcie of the artsr ?/oe of elastic web, -eference 
is maee to the aforementioned U.S. Patent 
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4,209,533 in whicn etasramenc and non- 
eiasamenc fibers are cc-mingied to form a single 
coherent web of randomly dispersed fibers. An- 
other example of such a composite weo would * 
one made by a technique such as disclosed tn U.S. 
Patent 4,100.324 issued July 11, 1978 to Richard 
A. Anderson et at. and assigned to the assignee of 
this acolicaticn. That parent disposes a nonwoven 
material comorised of a mixture of mertbtown ther- 
moplastic and other fibers which are combined :n 
the gas stream in which the mettbiown fibers are 
borne so that an intimate antangied omingung of 
thermoolastic mettblown Sbers and other fibers, 
e.g.. wood pulo or staoie Sbers. occurs prior to 
collection of the fibers upon a coflecing device to 
form a coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,-00.324 * aiso 
incorporated by reference herein. 



to 
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A useful material for making the eiastomeric 
fibers of the fibrous etasoc weo of the .present 
invention, for example, for forming mettbtown 
eiastomeric fibers which can be collected to form 
an eiastDmaric fibrous nonwoven web which can be 
utilized in practicing the present invention, are 
biodc coporymers having the general formula A-B- 
A' where A and A* are each a thermoplastic poly- 
mer endblocx which contains a styrenic moiety 
such as a pdy (vinyl arene) and where 3 is an 
eiastomeric polymer midbiocx such as a conju- 
gated dene or a lower aikene polymer. 

As used herein the term "sryrenic moiety " 
means a mcnomeric unrt represented by the for- 
mula: 
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Preferred matenais for forming the alastcrneric 
fibrous nonwoven weo are ones in which the A and 
A 1 endbiocxs are seiecwd from the group inducing 
polystyrene and pciysr/rene hcmctogs sucr. as 
pory(aipha methyisryrene) and the 3 micblocx is 
either ' poiycutaciene. poiyisccrene or poly • 
(ethytene-cutylene). Matenais of this 3©nerai type 
are discicsec in U.S. ?3terrs 4.333.732. to H. A. 
Pieniak, 4 f 222,53-i :o Ces Marais and -i.255.425 to 



Jones. Similar materials 3re ciscicsec in U.S. Pat- 
ent 4,-11 8.: 22. 'ssueo November 29, 1923 to Wil- 
liam L Sunneile whicn describes A-o-A biocx 
copolymers having sryrenic endbiccxs A and amcr- 
pnous intermediate alocxs 3. Commercially avail- 
acle A-5-A* ilccx copolymers having a saturated or 
essentially saruraiec poly (etnylene-cur/iene) mid- 
biocx or segment 3 represented by the formula: 
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. where x. y and n are pcsrcve integers, and 
poiysryrene A and A* encbiedcs representee by the 
formula: 



so 
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, where n is a ocsiiive integer whicn .-nay be the 
same or different for A and A', are scmstimes 
referred to as S-E3-3 (pc;ysr/rene/coiy<ethyiene- 
bur/ienei/coivsrvrene) bicck copolymers, are avaii- 
acie under the trademark KRATCN G, fcr axamcie, 
KFATCN G 1650, XFA7CN G 1652 and XFA7C.N 
GX -.657 from Shei! Chemical Company. :<FA7CN 
rubber materials are descried in derail- in i num- 
ber of Shell Cnemicai Company pufificaicns ^in- 
ducing one cesignared 3C: 193-32. 7/33 ;M. 
KRA7CN G 1650 ructer has a weight rano of 
pcivstyrene A and A' ancbiccks to ,2oly(ethyiene- 
bu7y;ene> 3 rnicticcxs of 2S:72; for KF.A7CN J 
1652 rjczer trie weight ratio is 29:71 arc , w r 
K5A7CN GX 1657 :he weignt rare is J^-j r 
examcie, with rescect to me KKA7CN GX ISo/ the 
sum cf che molecular weignt of A with the mciecu- 
iar weight of A' is U cerrant of *e mciecuiar 
weignt of the A-3-A' otocx copolymer, i nese cicck 
cccavmers are net believed to oernan^piassdeer 
oils afthcugn they are com mere: ally avaiiacie in 
ccrrxcundea form. The G 1650 and G 1652 biccx 
ccccvirners are avaiiacie in crumb form and have a 
scecfic gravis of 0-31 anc a Shcre A Hardness :f 
75. The GX 1657 cicck cccciymer is avaiiacie in 
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pellet form, has a specific gravity of 0.90 and a 
Shcre A Hardness of 55. Kn A70N G materials 
have been found to be satisfactory ?or mertilowing 
in essentially cure fern at high axtrusion tempera- 
tures of at least about 290 degrees Cantigrace and 
to be satisfactory for meitbicwing at such high 
temperatures and at aven lower temperatures if 
blended with pciyciafin materials whicn reciics the 
viscosity of the biend as compared to the viscosity 
of the pure KRA7CN G, The A-3-A 1 biccx 
copolymers may be extruded or otherwise formed 
to produce eiastcmeric material carticuiariy 
eiastcmeric films and eiastcmeric Tc9rs, mere car- 
ticuiar.y, eiastcmeric micrcfibers as by meriticw- 
ing. Tr.e S-E3-3 thermcciastic bicck cccciymer 
material crevices a material which, even wnen con- 
taining a rather high content of pciycierln material, 
pro vices satisfactory elastic and strengch proper- 
ties. 

Other eiastcmeric resins which may be utilized 
to form the eiastcmeric web of the present inven- 
tion are A-E-A' biccx ccpoiymers where A and A' 
are pciysr/rene endbicexs. as denned above, and 
3 is a coiycutaciene micbiccx recresented by the 
fcilcwinc formula: 



. where n is a pesitive integer. This material is 
sometimes referred :o as a 3-5-3 biccx cccciymer 
arc is avaiiacie Tom Sheil Chemical Company 
under *he trace designation KRATON 3; xr axam- 
pie KFATCN D'1101. KRA7CN C 1102 and 
K=A7CN C 1115. According to the Sheil :hsmicai 
Ccmcany puciianens noted accve, KHATCN j 
tlCi rjecer has a weight ratio of cciystyrer.e A 
arc X encbiccks :o the coiybutadiene 5 micbicck 
of 21:59; for KnATCN C nC2 rubber the weigh: 
ratio is 26:72; fcr KnATCN C 1116 rjecer it is 
21 :7S. r or examcie. with resecec: to tie :<nA7CN 
D 1115 material the sum of tne moiecu:ar weigm :f 
A «ith the mciecjiar weicr.: of A* is 2^ cercent of 
ths mciecuiar weicr.t of the A-5-A block 



cccciymer. Tnese blcck cccciymers are avaiable 
as ccrcus pellets, have a scecific gravity of 0.94 
and a Shcre A Harcness of T"l for the 0 1101 ar.d 
C 11C2 ciccx cccciymers and 55 ; or the D 1115 
biccx cccciymer, 

Ar.cther S-5-S block cccciymer material is 
commercially avaiiacie under the trade designation 
Scicrer.e -13 from che rhiilics Petrcieum Com- 
pany. 

Yex omer ' eiastcmeric resins which may be 
utilized :c form me eiastcmeric wee of the creserrt 
invention are A- 3 -A' blcck cccciymers where A 
and A' are ccivsr/rane endbtccks. as denned 
above, anc 5 is a cciyisccrene micblcck where the 
midbicck is _ ec resented by the *crmu;a: , 
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, where n is a posrnve integer. ...*e biocx 
ccccrymers are sometimes referrec :o as S^S 
biocx ccociymers and are aisc avaiacle mem He 
She<l Chermcai Ccmcany under the cnace cogna- 
tion :<EA7CN 3. ; or axarr.oie, KRAiCN.D 110/. 
KFA7CN 3 nil. KHA7CN D 1112 and XRA70N 
0 -117 7ne KRA73N 3 1107. 0 1111. 3 1112 and 
D 1117 ciocx ccociymers have rescecrve wetgm 
rates -of polystyrene A and A* encbiccxs to .the 3 
mttkx* of 14* (0 11075: 21:79 (D1111); 14». 
<D 1112} and 17:S2 {Dn 17). For example, wrth 
resoec r the Xrscn 0 1117 the sum of the 
mcwTjiy waigm cf A with the moiecuiar weigm cf 
A' is 17 oercent of the mciecuiar wetgn: of A-3-A* 
btocx ecocivmer. The 0 HH Q^ce is avaiiac.e as 
a ccrcus peiiet having a specmc gravy rilffl 
arx: 3 Shore A Harness -of 52. The D .10/. D 
1112 anc D "17 c!ccx occaiymers are avajiacie 
as peiiets Mavmg soec-rc gravities cf 0.32 arc 
ShcraAHarcness cf 37 for 0 1107, >fcr D 1112 
anc 32 *ot D ni7. Generally, the S-co-S tnermc- 
piastc bice* ccociymers are easier to jacncaie |mc 
fibers and micronbers than the $--3 anc :>-c-o 
types anc, accordingly, are preferred. 

CtT.er wemciarv aiastcmenc maienais mr .jsb 
in fcrrnsticn of nbrous ncnwcven aiarbc wees or 
films in me znczcs cr invention incuce polyes- 
ter - «sraeric matenais such as. for axamcie, 
mcse avaiaeie jncer me race designation Hyirai 
from E. L OuPcn: leNemours £ Co.. aciyuretnane 
ete^eric materia* sucn as. for axamp*. tncse 
avfijiacte uncer the tracemarx E37ANE from 3. .-. 
Gcocricr. A Co. and poyamide aiasnrmenc mater,- 
als rjcn as. for examcie, tncse available uncer the 
tracemarx ?E5AX from the Siisan Ccmcany. Sen- 
erajiv, any suitacie eiasicmenc fiber 'crmirg resins 
cr olencs remaining the same may oe riuzed :cr 
the rrcnwcven wees cf atastcmenc fibers cf the 
invention arc anv sufcaoie elastcmeric film terming 
resins cr 3ier.es containing the same may be uti- 
iizec *a the 6ias:cmenc films cf tne invention. 

The eiastcmeric fiber or film forming resin 
usee :« tne invention may essentially censs: cf an 
eiasmrmenc S-Er-3 thermcciastic resin wrier, typi- 
cailv .r.av contain piasticzens. pigment arrbox- 
icams anc c^.er cenvonticnaily employee acci- 
tivea. Further, as cisc-ssec accve. tne S-E5-5 
btocx ccooiymers may be blenced wrth cciycienns, 
e.g.. pciyemyiene ane'er pciycrcpyiene. The 
pcryclenns wnicr. is jiiiired in 5-iercmg me j-c=-o 
ticcx ccccivmers m-js: ce one wnicr., wnen ciend- 
ec witn r.e VeE-S c:ccx ;ccciym9r and s^2;ectsc 
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to an apDrooriate combination cf etevated pressure 
ano aievatsd temperature conditions is 9xtruaabie 
in blended form with the olocx coooiymer. In par- 
ticuiar. preferred poiyoienn matenais inciude pciy- 
«hywno, pclyprcpyieno and poiycurene, inciuaing 
ethylene ccporymers. prcpyiene ccooiymers and 
butBne ccoorymers. 31enos of >c or mere of me 
poiycienns may be utilized. A partcjiariy preferred 
pciyetnyiene may be obtained from 'J.S.I. ChemtcaJ 
Company uncer ttw trade designation Petrcrhene 
Na601. (AJso referred to as ?E NaoOl or Nao01.) A 
partcuiany pntBn&i pciyprccyiene may be ao- 
ainea from *e Himcm Corporanon uncer the trace 
designation PC- 573. Charactenstcs of the U.S.J. 
0.emicai pcryethyiene are given betow in connec- 
ticn ^nh the test .Tins summarized in the 7aoies. 

Typicai cnaracsristcs cf 7a Himont rC-373 
poiyprccyiena. as ssied oy Himcm. .**ciuce a den- 
sir/ of accut 0.2O0 grams per cube csncmeter 
measLTed :n acccrcanco with AS7M D .^2 and a 
mertScw .-ale cotained in acccrcanca wrth AS7\4 D 
1228. Condrticn L of accut 25 grams per ten (10) 
minutes. Other characterisrico of lie ?C-S73 are a 
fcnsiie .nreng^ of about 4 t 200 .ocurcs Der square 
incn (psi) measured in accorcance witn AS7M 
C62fi: a 5ex mcduius cf acout 1S2,000 psi mee- 
sureo '.n accorcance wrtn AS7M D 790.3 and a 
Rocxwil 'Tartness. H scaie. cf accut 33 measured 
in acccrcanca wrtn AS7M D 7E5A- The PC-372 is 
beiievec to nave a numcer average mciecuiar 
weignt (Mn) cf acout 40,100, a weigm average 
mciecuiar weignx (Mw) cf accut 172,000 and 3 Z 
averse 9 weigm (Mz) of about 57-t.CCO. The coiy- 
ciscersrr/ cf tne PC-97C (Mw/Mn) is accut 4-29. 

Whether the eiastc web cemenses an aias^'c 
film {sucn as a biewn cr cast film) cr a Sbrcus 
elasric weo ;sucr. as. for axamcie. a nenweven wee 
of merttlcwn fibers, or a web of mertfciown fibers 
ccntainir.g ctner fibers cr panicuiates whicn were 
inccrccrated into the web dunng .ts formaticn by, 
for axamcie, ■joiizsben cf tne teachings ciscicsed 
in U.S. patem -t.tC0.22A discussed acove. or a 
woven :r <rrtec aiasoc weoi. -t sncuid nave sum- 
cent eia^crr/ and be ccncacle to me gameraDte 
wees :f me ccmccsite struct ot Jie invenbon 
won suff:c:ent srengn to '.orrr. a composite ma- 
teria] ^njcr. may be so-eicned anc reiaxec to cre- 
vice the desired degree or eiasbcm/. Artncugn 
some of me eiarrcmenc maienais, sucn as tncse 
macs Torn resins, are somewnat *^cr/, 

mey to .-ct generally exhibit a satsfacroniy ^ign 
Degree cf 2cr.es; cn tc many mater.ai's. parccuiary 
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wnen heid in an elongated ^^^^ 
bonded to He other weo or wees * 
matenai. Acccrcingry, hear or 
venticnai fencing techn.ques snouid ^antybe 
utilized when sue* mwials are * oe rttedn 
practicing the present invention, ft will be acpre- 
ciatea that He degree of elastic*, a one of He 
imccrtant considerations in forming wsac compes- 
ite fabnes such as these of the present :nvenaca 
oarticuiarry when such ccmccsite maxenais are to 
be utiiicec in garments which are designee to con- 
form to He occy of the wearer. For example, » ..e 
manufacture of • cisccsabie ciacers a .agree of 
elasticity of He 'acne will assist in coring j.:o 
the body ecnteurs of He wearer Funher. rit :s often 
desired that the cempesrre material should, nave a 
sett hand and feel so a is therefore desiraoie tn 
seme oases that the bending of He elastic weo to 
the other weo or wets of He laminate oe -dene 
without the orcvisicn of an achesive wnicn would 
tend ; o make resuitant marenal saff. 

because the elastic web may be Sendee to a 
ncn^iastic matenai, by which is mean: generaUy 
anv suiiacie maienaJ which fccxs He oharacans- 
tics of an elastic as tietmed acove. the ncn-iasae 
material tencs to have a fifing eTiec: on He 
decree of stretcr, arc recover/ of He elastic wo. 
Fcr axamcie. if the aiastic web is otretcnec x an 
eioncaticn of -.00 percent i.e., tc twice its retaxsc 
length, and Hen sendee to a nor^iasnc wee sue* 
as » r.onwcven eclvoenn fiber weo, upon release 
of He stretcning tace acccn on He composite 
web, He ncn-eiastic weo tends to prevent ..e elas- 
tic *eo from retracing fully to its original .engm. 
This r-uires thai He alastic limit of- He eiasoc wee 
be greater Han He cesirec minimum aiascc .irnn 
of me ccmecsrte marenai. Fcr examcie, ;r ;t :s 
Hac ir ^ ^ -TP-are a ccmccsite matanaj stretcr.aeie 
to~C0 oercem elongation, a 100 cm iengH or 
elastic wee may be stretcnec :o a lengr. or, xr 
examcie, 220 cm (120 percsnt eicngaticni anc 
bcnceTa: scacsc-acar: locations to a 220 cm 
It.c* of ncn-eiastic marenai. The boncao ccmccs- 
rte "elastic material is Hen allowed to wax arc 
even if He elastic wee ; s caoatie of reccvenng to 
its ori~ir.aJ 1C0 cm '.engH. He ncn-tassc wee 
beneec Hereto will inhibit full recovery and Hs 
--resits T *av reiax :o a length of. say, 1*0 cm. 
Pu-ers :r gamers wiil form, in He gaHerabfe web 
between He' bend points. The resisting no cm 
5enc - ^ ccmccsite material is stretcr.aeie :c its 
220** cm 'iencth tc crevice a 100 oercant elcn- 
ga^ie' ccmccsite material. Tne onginai iengH of 
He r.cn-lastic weo limits, in His hypothetical ax- 
amcie. He at^nade eicnearien of He ccmccsite 
matena/because He rxn-siastic web wcuid act as 



a *otdd" to prevent further or exesssive stretching 
of He eiasnc weo under He effect of stretching 
• forces wnicn are less Han He failure sffengH of 
the non-alastic gathered web. 
5 The elastic web may be bonded to He gsthera- 
bie weo by any suitanie means, such as, tor exam- 
pie, Hermal bonding or ultrasonic welding, wnicn 
will soften at least portions of ac least one of He 
webs, usually He elastic web, because He 
70 aiastcmenc materials used for forming He elastic 
web have a lower softening point Han many of He 
materials ccrnmcniy employed to form He gaH ena- 
ble wees. Thus, effecrjating He bonding by aocly- 
ing hear and pressure to He overlaid elastic and 
T5 gatherabie webs will soften at least portions of He 
elastic weo by heating Hese portions (or He entire 
elastic wee) to at ieast softening tempera^re 
and acciying sufficient pressure to form a reason- 
abiy strong and permanent bend between Ha re- 
20 sciidif.ee softened portions of He elastic wee and 
He caHeracle wee. One eifneufty with suon bend- 
ing of fums or nonweven eiastcmeric wees :s mar 
He low "oasis weicnx of such -frets rencsrs Hem 
susceccbie :o -csinc Heir aciiiry - ocntrac: v Heir 
:s pretensicned. Ha: 'is presire:cnec. oimensicr.s if 
Hey are sucjectsc. even brieny, to "oemg -eaiec 
while Surxned ar.d ailcwed :o ccoi He stretcneci 
ccnciticn. Such difficuifies shcuid net be anccun- 
tered in ceaiing with heavy 'oasis weight webs such 
zc as elastic ream matenais usee fcr carpet bacxing 
and He ike wr.icr. sncuid be abie to sustain sucn 
heating end ccciing, at '.ear. at iccaiicec pertiens cr 
on He surfaca Hereof, while being main^nec un- 
cer tension fcr at leas: a bnef pencd 0: time 
zs without Hereafter iesing Heir ability to ecmract to 
Heir pretensicnec. Hat is presretcned, dimen- 
sions. However, He elastic nims and aiastcmenc 
nenweven wees of eiastcmeric fibers of He present 
invenacr. have axtremely :cw 'oasis weights as 
4a comcarsc to high basis weight, heavier elastic ma- 
terials, such as coiyureHar.e foams, which are oon- 
venticnaiiv strstcrsd ar.d bencad to gameracle 
webs. Fcr examcie. the icw basis weigm elastic 
webs cr elastic films of He present invention may 
45 have a oasis weicnt ranging Hem abcu: 5 grams 
per scuare meter" tc about 200 grams per scuare 
meter, oreferabiy from about 5 grams per square 
meter to abcu: 200 grams per seuare meter, fcr 
examcie. Tern acci.- 5 grams cer scuare meter :o 
so aecut :CQ grams p*r scuare meter. Acccrcingiy, 
He exceme Hir.r.ess. Hat is low basis weight, of 
He aias::: nenweven wees wnicn may be used in 
certain smcccimems zi the invemicr, wouic aecear 
to creciuce subjecdng Hem :e such conventional 
heating anc streicr.ing teennicues because such 
matenais are subiect :c lesir.g Heir abiiir/ to con- 
^ -^ e , r ^restrstcnec dimensions if cccied in 
HTs^e—ed'Sticn. Aeccreinciy, less of He 
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tDtHty of He elastic weo to ccrrrac: to its 
pnwmmned dimensions wouid mean mat me 
gameranie wees would not gartered uoon re- 
lease of He tensioning, stretcr.ing force on He 
ccmocsne weo. Thus, tfte xmocsrte web wouxi 
not ocsses r^-oestruebve eiasticty since any sig- 
nificant stretching of the ccmocsrte web wouid re- 
suit in He gatherabie wees being torn or ruotLTed. 

In spite of His accaren: oroblem. a orstmct 
acvamage of the cresent invention is the acuity to 
scan the elastic charatxerisricc in the composite 
weo by benoing a low basis weight elastic wee to a 
gatherabie material, such as a ncn-eiasnc material, 
wnicn may be of greater tensiie strength Han the 
elastic wed. by immedstely relaxing the composite 
after the bonding steo. Immeciate relaxation of the 
comocsite and Hus He eiastc web after He end- 
ing steo allows the elastic web to contract and then 
cool wntle relaxed, enaciing it to gar.er the 
gjcheracie weo so "that the composite weo pos- 
sesses eiastic prcoenjes without ructunng the 
gaineracte wees because the gafr-eracie wees are 
able to extenc and remc with tie elastic weo as a 
result of the presence of the gaihers. As 'jsec 
herein and in He claims, •immeciatery' relaxing 
the ercngan* composite means relaxing * oercre 
the elastic web remains in its eiongatec ccncrticn 
for a cerioc of time such Sat :t tees rts aciSiy to 
recover at least about ^0 oercerrt of its etongaccn. 
as describee aocve in denning the term 'elastic.* 
The tensiie strergH of the finished composite wee 
is n most cases iargeiy determined by He 'jsuaily 
stronger ncn-eiascc gaHerable wed wnicn also 
serves, as cesenbed elsewhere herein, as a *sico' 
to limit the degree of eiongaben stmnabie by He 
ccmccsite wee without rupwnng of the gar.eracle 
wee. Maturailv, the eiasoc weo must be sufficiently 
strong tc ena-ie it to gather He gstherae* weo or 
wees tc whicr. it is bendee and. generaily, the 
srrfer the gatneracie web cr wees are. the stronger <o 
musr be He recovering fores of T.e aiastic weo cr 
wees bonced tneretc. As 'jsec herein anc ;n the 
ciairr.s. a 'gatrteracie* wee is one wnicn can be 
garnered into cleats, ioces cr the iike by ccntrac- 
ticn of the elastic weo or wees benoec to 1 <s 
AKhcugn icw basis weight elastic wees are pre- 
ferred largely for economic reasons, oarocuiany 'cr 
use "m disccsafcie ancles, the elastic wees may 
have oasis weigms censiceraeiy higner than 200 
gnvm-." fcr axampie. jo tc aecu; 750 ;~rrr cr sc 
even higner. 

C.ne cr mors elastic webs may be -eat-oended - 
tc one cr mere ;ameracie wees, for axample. ncn- 
eiastc webs, by T.e accficcten of heat and ores- 
sure arc this may be sffecrjated by passing the 55 
cver.aic elascc one :ameraoie wees, with T.e elas- 
tic weo oeir.g n a stretcr.ee. thai is 9icngated 
ccnciSc.n. thrcugn the nic c: a zcr.ee r arrangement. 
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at east one of the rollers of the arrangement op- 
tionally oeing heated to impart the requisite bond- 
ing temoerature to at least the bond sites of one or 
more of the webs to be bonced- in many cases, 
v the stasoc weo or wees have softening tempera* 
turns wnicn are tower than those of the gatherabie 
web or webs to wnicn He eiastic web(s) are to be 
bone ©a and. consequently, the elastic web<s) may 
be He only weo(s) which are significantly softened 
in the concing step. In other cases, the gatherabie 
wec(s) may similarly be softened. Accordingly, the 
elastic weoisi, or the gatherabie web(s). or both are 
thus heated to above the softening temperature of 
the elastic web. at ieast at the bond sites there- 
between. The heat for the bonding may be applied 
by the rollers of the bonder arrangement or by 
ancHer heat source sucn as a heat sourcs posi- 
tioned iust anead of He bender arrangement How- 
ever, excellent bonding 3nd an attraebve parsm 
and texture of the comocsrte elastic material is 
attained by 'jnlirng partem bonding in which He 
ovenac rtrercr.ed 3iastic and gaiheranie webs are 
passed Hrcugh the nic of a bender arrangement 
ccmchsirg an anvil rciier 3nd a calender rciler 
having a receatirtg emocssing paSem formed 
Hereon. The anvii -oiler may be smocH cr may 
ccmain a canem such as one wnicn is He ccm- 
piememary negative of a positive pattern on He 
caiencar rciler and one cr Cctn of He calendar and 
arr/il rciiers -nay be healed, as mentioned accve. 
Cne skilled in He an wiil aooreciate Hat He tem- 
perature to wntch He wees, or at least He bond 
sites Hereof, are heated for heat-bending will de- 
pend rxn onry on He temcerature of He hearad 
rcitts) a- other heat source but on He resicenca 
time zi T.e wees on the heaied roil(s) or adjacsnt 
the cHer heai scurce. He contact pressure. He 
basis weigms of He wees and Heir specfic heats 
anc Hermai ccncucbvities. However,, fcr a given 
ccmcmaticn of wees, and in view of He herein 
cont2ined cisciesur9 He processing conditions 
necessary tc erfecrjate satisfactory bonding C2n be 
reaciiy :e:ermined by cne of skill in He an. 

As :o He boncing pressure -Jtilizsd in C3ses 
wnere He "cencing is afecruated oy passing He 
cveriaio webs Hrcugh He cressure nio of a Sender 
arrangement having a pair cf roils wnicn form He 
nic. scecincoticn of He overall pressure leading 
aicng ^.e nip does not. in itsaff. taxe imc account 
ccmciicsor.g 1 acrrs sueh as He effect of ^ress^re 
rcil ccn-TTJcbcn. e.g.. rciler diameters, materials, 
and emecss:ng cartems. if any. on He nip wicH 
anc cressure ciscr.buticn Hrcugh He nip. Nonethe- 
less, cne skiiied in He art. taking into account He 
cverail rr?s^:rq 'cacing aicng He nip. He materi- 
als of ccrtszucccn zi T.e pressure x!ls. He pres- 
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sure xil diameters and *e 3 9cmetr/ of smoossing 
paaen*. if any. » the **. "J-* * ■* » 
soprecnasiy seiec and vary an srfeove bcndmg 
pressure. 

The gatferatie web sr webs to when 3ne ar 
mere cf the elastic webs are bowed .-nay them- 
selves be elastic or, more usually, may ccmsnse 
one or mere nerrtiasJc webs. Generally, elastic 
materials such as aiastic Stows wees have a rae- 
ber/ feel and in aepficaiens where the reel or the 
ccmccsrte material is of importance, a non-s.asac 
web such as a tended carrea ncnelasnc coiyesar 
or ncneiastic cclvcrcpyiene fiber web. a scunccn- 
dec ncneiastic pciyester cr polypropylene ncn- 
eiasac Ster web. ncneiastic cslluicsic fTcer wees, 
e " r-itcn fiber webs, poiyamiae finer weos. e.g.. 
nyfcn'5-3 webs sc!d under Se trademark Cerex =y 
Mcnsanto. and Stands of :wo or mere of the :cre- 
gcing may be utfSssd. The procucticn ot spunecn- 
oed nenwoven webs is illustrated m U.S. Parent 
4.:40.=53. issued July 20. 19S2 to David W. Accel 
et al, me ciscicsure of whicn is incsreoratec by 
reference herein. Generally, in the spunbencing 
prccass a therrr.cciastic material is extrucsc 
thrcwh i scinnerese and acacicn drawn :n:o -la- 
ments' tj form a ccnerem web of randsmry deccs- 
tted Slamsms on a collecting or xrrning suracs. 
Generailv, woven and -enweven wees or any tex- 
tile or other material suitacle Jar the purccse may 
be "ssd However, relatively inexcensive anc at- 
tractive oomccsite fabrics with 5 ccd hand and ; eei 
anc wrth geed srercnaciiity and recover/ ssr- 
actsristics have been acsr.ed by oencing to one or 
both sides of an 3iastic web {such as a nc-.s 
elastic web) a Sendee csread polyester wee. a 
spuncencsd oclycrcpyiene fiber web. arc ang:s 
arc muiti'iaver ssmcinzcens thereof. Satisfactory 
results have been stared oy pattern oencing me 
wees tccemer under heat and pressure to prcv-ca 
a ccmccsita material with excellent ccntrcilar.s 
strstcraciiity characteristics and Uniterm anc 3irac- 
tive acoearar.co. 

Referring new sc Fgure 1 ci the :rawir.gs. 
there ;s schematcaily illustrated a continuous man- 
ufactunng orccass for heat-cencing gatheraeie 
wees, wnich mav be r.cn-eiasbc nets, tc each cf 
the rrvc epecsite sices of a strecned slasbc weo. 
An elastic wee wr.icn -nay zzrr.zr.sa a fibrous ncn- 
woven elastic wee or elastic nim 4 ".s unwound from 
a surely roil 2 c: such ncrcus elastic material and. 
tracing in the direction incicatec by the arrows 
associated therewith, passes thrcugn tr.e nip S 
roil arr^eemer.t 5. ccrr.cnsed of stackec -cilers 5, 
3, in ihs~rsverse-5 cam incicaiec by the rciadcn 
direction arrows associated with sacked rollers 3 
andX Form 5 rc:l arrangement 5. web - passes 
into the cressure .tic of 3 bencer roil orrangamerr: 
g'^^.L 'V.;™-hsed :: a patterned oaiencer rciler 



10 and a smooth anvil roller 12. A first gatherabie 
web 16 is unwound from a sucniy roil 14 and a 
• secend gstneradie weo 20 is unrciled from a sup- 
ply -oil 18. nrsc web 16 and secsnd web 20 travel 
5 in the direcden indicaiad by the arrows assocated 
therewith as supply roils H and 18 rctara in ^e 
direcdens Indicated by the respective arrows ago- 
dated therewith, ncrcus elastic web 4 is stretched 
to a desired percent eicneatien between S rof! 
iq arrangement 5 and the pressure nip of bonder roil 
arrangement 3. 3y virtue of the fact that the periph- 
eral linear speed of the rollers of S roll arrange- 
ment 5 is ccntrctted to be less than the peripheral 
linear speed of the rollers of bander roil arrange- 
rs ment 9," web a is therefore stretched to a seiecsd 
percent eicngaticn thereof and maintained in such 
elongated condition during heat-bending of the 
wees 16 and 20 to the web 4 in bender roil 
arrangement 3. 
20- Cne cr bcth of patterned calendar roller 10 and 
smcctn anvil roller 12 may be heared and the 
pressure between these two rollers may be 3d- 
justec by weil-cnown means to provide the desired 
temcerstL're and bending pressure _ to oonc "he 
25 wees to and 2D *o the weo - anc *crfn a oomccs- 
ite eiasdc maieriai 22. 

Ccmccsita elasdc' mater al 22. upon emerging 
frem the pressure nip of bencer roll arrangement 3, 
passes :o a hoxang box 2* wherein it is maintained 
20 in a reined, unstretched cenditen ; cr a lengri :f 
time sufficient xr ncrcus aizszz web 4 a cecl 
sufndendy to avcid Its cooiing while it is : n a 
strstcr.se renciiicn and thereby losing all :r a 
ccnsideracie prcccrdcn of its aciitr/ to contract 
cs from the strstcned dimensions which it had as- 
sume- curing cending. it has been found thai 
■ elastic wees, in pardcuiar :ow basis weight eiasdc 
wees such as -enweven Tcrcus elastic webs, win 
Icse their ability to contrar. to or return to their 
40 criginai unstretched dimensions if they are main- 
tained under tension at or above their softening 
temcerature for any significant length of time. A 
brief recover; period in a relaxed, untensioned 
concitcn immeciareiy after bencing has been 
4s xund :o be essential :o ailcw ^e 'cw basis weigh: 
elasdc wee tc contract ar.d gahsr the gaheracie 
wees sc thai the benced web attains ;ts eiasoc:?/. 
After a chef untensioned recover/ pericd of, for 
sxarr.cie, uo to atcu- 20 secencs. a.g» accut 3 to 
so 2C seconds, in hoicing box 24. oomccsite aiasdc 
material 22 is wiiherawn therefrcm for winding uo 
on a stcrace roil, net shewn. The prevision of 
hcicing ocx 2^ or ecuivaient means ailews the 
jntensicneo hsai-c on dec com ce site eiasoo mate- 
's hai tc r^oii'oe, that :s ooci, whiie it : s in an unten- 
sicred arrancemer^ Tnis ailews the eiasto wee :o 
ccr.rar. anc" gather the catherabie wee immeci- 
ateiv after bending zi the weos tc eacn cr:er. 
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Additional* thts allows the elastic weo to cool m a 
contracted! that is nontensioned, ccnoroon wrncn 
avorfs the eiastic weo becoming set at the 
stretched cSmens^ns which It nad assume* aunng 
bonding. If this were to occur the elastic weo would 
be unaole 2) ccmract and gainer the gameraoe 
web and. acccrcingiy, the composite weo would 
not possess elasticity because any sgnmom 
stretcting of the composite wouid result :n tsanng 
of the gatheraoie weos. 

Conventional dnve means and other conven- 
tional oevces wh.ch may oe utilized in conjunction 
wrth *e accarar.s cf Figure 1 are weii :<nown ana 
for purposes of cianry.jiave ;1IusiraiBa Ifl 

the schematic view cf Figure i- 

Seme eiastic wees, such as those mace zi 
KRATCN thermcciastics. e.g« a nenweven weo of 
merttiown Kr-ATCN rubber fibers, have low scfen- 
ing temceraxres and yet must be heasa surfi- 
cerrty to attain neat-bonaing to wnat may be a 
dssmtilar marenal. ncr. as a bended carced poly- 
ester wee. For examcie, KSA.CN G bice* 
ccocivmer -jsec to ™ke seme of the eiastic ma- 
terials of the oresert invenocn scftens at accut 
65 •C. Succssstj: heat-bencing of sucn cissimiiar 
materials mav be 3nair.ee with a pacsmec. i.e.. 
embossing, oaiereer -oiler in which the raisec oer- 
tiens of tne panem imocse sufficient heat anc 
pr^.m uocn the rveriaic catheraeie weo and 
vmzr** eiastic wee sucn that the fine ficers or 
the elastic ^eo are softened to the went that they 
may oe -nortec anc. cecencing uoon ^e temcera- 
ture cf embossing and the compressive ynocssmg 
force mocseo -jocn *e wees by the bencer -oiler 
arrangement, mav be forced from the areas of the 
eiastic weo whics are osmoressec by the raisec 
portions cf the emccssing oacsm, resulting in a 
panem of c *ne hcies in the elastic wee. If the 
temceraure and pressure cf amccssing is net such 
that the fine noies are 'ermec. the elastic weo will 
usually be. as a resuit zi -ts softening ouring em- 
bossing, incemec in the area of emccssing. !n 
cases wnere "".cies are present in the elastic wee, 
' the penonenes of the hcies in the elastic web 
acoear tc be formed of resolidified or otnerwtse 
concerned oertiens of the material of the elastic 
web wrier oertiens acpear to be bended curie weil 
to the web or wees of gatheracle material. Fcr 
examoie. wrth reference to ~g-jre 2 anc 2A there is 
snewn iscr.ematieaily and net necessarily to scaie. 
inducing -eiative riicxnesses cf the layers and size 
cf T.e emccssec areas or incentatiens 2C) a com- 
posite matenai 22* mace by passing over.ain -«ecs 
1S\ * and 20' r.rcugn tne pressure nic between 
caiencer -oiler iC and the anvil roller 12. T>.e 
ccmocsite material 22' is ccmcrisec of a first 
gatheracle ~ec 16* and a seccne gar.eracle wee 
20* neat-concec to resoecove occcsne s:ces zi a 
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fibrous elastic weo 4\ The bond sites are soaced- 
aoart resurting in gathers or pieas 1 6a and 20a - 
(Fgure 2A) being formed in wees 18* and 20' when 
the comoosite mroriai 22* is in a relaxed conortion 
as shown in Fgure 2A. Gathers 1 8a and 20a are 
not sncwn in .Fgure 2 in orcer to be suggestive of 
the appearanca of the ccmposrte material 22 1 :n its 
stretched condition. Fibnous aiasric -web has a 
plurality zi embossed areas 25 formeo therein oor- 
responcing to the raised portions of a repeating 
diamond amocssmg pattern on the oawnder roller 
10. Tne temoeraaire and ^rsssum maintained in 
the nip oerween the em cossing calender roller 10 
and anvil roiier 12 was such that the pressure and 
temperature imposed by the raised portions cf cal- 
ender roller 10 formed indexations 30 within fi- 
brous aiastic web V by softening or meeting the 
micrctiter; zi the web *\ The peripheral portions 
25 of the ;ncemancns 20 of the weo illusraeo in 
rlgure 2A include a resolidified oorticn of the ma- 
tenai wnich was fcrmeriy located in the incermed 
area 30 of nbrous elastic wee Pericnerai ocr- 
' tiens 2S, uocn resoiidificaticn after softening or 
merting in the pressure nio of calender .miler '0 
anc anvil roller 12. tend to form a reascnaciy 
sreng zcr,t vnh :he overiaid ;smeracie wees ^ 
anc 2C\ in examining samcies of the eiasoc ccm- 
pesrte. the :ncematicns 30 became Axbie zniy 
after peeiing away one cf the cstheracie w«cs '6* 
or 20V In ceveraj srtuatiens peeiing away of one cr 
mere zi ne .catheracie -webs revealed that holes 
were ^ormed tirougn the elastic wee in tie snv 
ccsseo areas 2S. Sew ever, it is possible that a :hin 
layer, mat is a highiy indented area, of maieriai of 
siassc web flxrencing wrthin the area of the 
ncies was rrippea 3way with Z^e -atheracie weo 
uocn T.q reeling away of the gatheracle weo Tcm 
the elastic weo. Tnat is, the holes may nave been 
formed is a resurt of the stneping away steo as 
occcsec x the amocssing sreo. Particuiany wrth 
heavier oasis weignt eiastic wees. T.e emocssing 
may resuit in a waff e-ike pattern in wrich incena- 
tiens as coccsed to holes are present in the eiastic 
wee. 

A series of tests was run in wnich ^arherable 
wees of orfferent maiariais were heat-benced in a 
similar fasr.ion "jz a ncn woven eiastic web comoris- 
ing mertblcwn fibers of a blend zi KnATCN /Shetl 
Chemical Com cany) rubber anc polyethyiene. The 
runs were earned our cn accannus cf a type - 
schematically illusrated =n ~gure t —mcriarg a 
ccr.ee r irrancemen (ccrresccrcir.g :o .9 :n r:gure 
m inch {25.5 cm! wice oencing surface 
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1) having a 

orcvicec 3y a ncmirral " :ncr. (1 - 
smccTi stainless steel anvii rciler (i 
12 in "g-jre 1) and a ncmina! 7 
diameter ssjniess steel caier.cer roller - 
(ccrresccr.cing to tO in Figure 1) "aving thereon a 



:m) diameter 
crresponcing to 
inch (17.3 cm) 
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raised diamond embossing P^m * 
scuares both diagonally aligned and dagonally on- 
acted native to He machine dreccon at ^ wen. 
The embossing pattern is sensed or .ancs 
raised 0.09 incr. (0-229 cm) anove *° natar case 
surface, each land be.ng a square having sides 
1/16 -t an icn UiSS cm) long wtti He fecng sides 
of adjacent scuares being 1/B of an incaJDJia 
cm) acart as measured perpendicularly to and be- 
tween adjacent sides. 

The calender and anvil , .-oilers are rncepen- 
centty oii-neated and there is an S roil - 
(corresccncing to 5 in Figure 1) and suirade :eec 
rolls rccrrssccncrng :o 2. 14 and iS-in .-.gure i to 
feed He wees to He Sender roil at ccrnrollec 
sceecs. When composite elastic materia* were 
made in whicn cniy one side cf tne abrcus elastic 
• wee was laminated to a gatherabie web. He supp.y 
roll corresponding to succiy .-oil *8 =f ngure 1 was 
elimmated so that the'astherabie web passed over 
the emccssing calender roller 10 and *. Status 
elastic web cassed ever the smooth anvu xiler .* 
as illusraed in the schematic representor) of 
Figure t. Scth He amccssing calender rcler tC 
ar.c smooth, anvil roller 12 were heatec » the 
temcersurss inricated beicw. The set :crce urging 
anvil rciler :2 and calender xiler 10 tcwarcs .seen 
other in the runs cescribed beiow was abcut 2.4CC 
scenes •1.542 -<g) cius or minus abcut ten percent, 
which is'thus the force acting on the cveriad wees 
cassing Herethrcugn as no nip 3 ae-3misr.g cev.c3s 
were utilized. The aiastic web widths were 12 
in= - e «. -20 5 cm) wide before eicngaticn and vanec 
frcm accut 10 t/2 inches (2S.7 cm. wide a abcut 
25 oercent 5 icncaticn {"S" in He Tacies be.cw) a 
accut " incr.es (17.3 cm) -vice at accut £50 percent 
aicngsticn. 

Tne gatheracle materials uniizsc ;n runs 1-18 
are summers*: in Tabie L Tacie U and these 
following snow the temcerature cf He ami anc 
calender rciiers. He basis weignt of ne nbrcus 



eiasoc wen utilized, the linear speed of the webs in 
the resceenve pinches of He bonder roil 9 and S 
roll 5 and He consequent percent elongation im- 
posed cn He fibrous aiastic web during bonding. In 

s each case, elastic meittlowrt fibers comprised a 
biend of 30 pans by weight XRATCN GX 1657 
block ccccylmer and 40 parts by weight of a 
polyeHyiene sold under the trace designation 
Petrothane Na601 by the U.SJ. Chemical Com- 

io pany. 'Also referred to as ?5 NaoOl or Na601.) 
KRATCN GX 1657 rucber is described in detail 
above. 

Irrrcrrnaricn obtained from U.SJ. Chemical 
Company states Has He Na601 is a low molecular 

16 ■ weight, low density polyethylene for application In 
He areas of hot melt adhesives and coatings. U.SJ. 
has aiso stated Hat He NafiOl has He following 
ncmir.aJ values: (1) a Brccitiieid Visccsfry. cP at 
150 degrees Centigrade of. 3500 and 3 ISO de- 

20 grees Contgrace of 3200 when measured in acccr- 
canca «iih ASTM 0 3226: (2) a density of 0 «C3 
grams :er cubic cantimeter when measured in 
acecrcar.ee with ASTM D 1505; (3) an equivalent 
Men incex :f 10CO grams per ten minuses when 

:s measursc in accordance with ASTM * 1233: ;4) a 
ring =nc ail softening soint of tC2 cegrees Cerri- 
grsce wr.en measured 'in acccrcar.C3 with ASTM 
28: ;5i a tensile of 350 pounds per square Jnch 
when measured in accordance -with ASTM D 525: - 

ao (6) an Jicngaicn of 50 percent when measured in 
2cccrcar.es wiH ASTM D 328; (7) a modulus of 
r.ig:city. T ? {4&0CG) cf -34 degrees Centigrade and 
(8) \ cenetraticn Hardness, (tenths of mm) r .• , 
cegrees "snrenneit cf 3.3. 

cs Na=0l coivethyiene is beiievec to have a num- 
ber average mciecuiar weight ;Mn) cf abcut 4.S0C: 
a weicm average mciecuiar weight (Mw) cf about 
22.400 and a Z average mciecuiar weignt JMz) cf 
anew 32.3C0. Tne coiydispersity (Mw/Mn) of He 

« NaoCt is accut 4.37. 
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-ABLE I 



Gatherable Web a 



Runs 



4-3 



9- 1 i 

15-17 
13 



Material 



Thermally bonded, carded web of 
cciy (eobylene tsrepbthaiats) fibers 
Muiti- layer carded web comprising 
a layer cf 60% by weight poly 
[eohvlene teraphtiaiata 



Basis Weiahr 

~ . -2 
22 gns/ya 



70 gas/nt' 



fiber: 



and 

40% by weight polypropylene fibers 
(fluffy side) scni rally bended to a 
laver of spunbendsd polypropylene 
fibers * 

Sc unbended pclyprcpy lene fiber 
Sz^zbcr.dad polypropylene fiber 
Sounbcnded polypropylene fiber 
Thermally bended, carded veb cf 
cclv (a thy ler-e teraphthalate) fibers 



0.4 oo /yd* 
0.7 or /yd" 
0 , 4 co /.yd" 
22 ens /yd" 



The fallowing iegencs apply x Taotes !l HI, IV, V 

Anvil 712 = 7emcennure of .Anvil Rciler (12), 
degrees Gantigrace 

Calender 710 = 7err:persn;re of Cajencer Rciter - 
(10), degrees Centgracs 

BW x 3as: S Weign: of Elastic Weo (4). grams per 
square meter 



Weo LS * Rescecove Linear Soeecs of Wees 
30 passing tnrcugn Bonder Roll (9VS Roll (5), feet per 
minuta 

%c * Percent Ecngascn of Sartic Weo {4) at 
Sending (Rcuncec x nearest integer) - 

NC7E: Wrtn reference to ?ie schematic diagram of 
Fgure 1 , oocaer roil (9) is cemcrised cf anvii roller 
(121 and caiencer xller (10). S roil (5) is comprised 
of rciis (6) and (8). 
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1A3LZ II 





Anvil 








Run 
1 


T12 


1 1 u 


3vf 




54 


85 - So 


125 


20/1Q 


2 


54 


•a; a c 
02 ~ 0 0 


125 


20/3 


3 




0 0 




Z-/ / 


4 


52 


JO 3" 


1-0 




c 


«• <^ 




i-0 


Z U / 0 


6 


5-: 




125 


2 1 /7 


7 






0 — 


2 1 11 


3 


5- 


Q o - 99 






a 




96 




20/* 0 


10 




3 n 






11 


52 


G « 










3 n 


•* ^ — 


7* 11 


i ~ 




S3 ~ 


1 * ; 


- - / ' 


14 


52 


a * 

o - 


T " - 




* * 


52 


85 


125 


20/3 


16 


52 . 


35 


125 


21/7 


17 


52 


85 




21/7 


13 


82 


85 - 33 


«• 
o: 


21/ = 



All of the runs except Hun 18 acciied t.s 
gatherabie web to cne sice amy of tie Sbrcus 
elastic wo. in Hun 13 the gaiheranle wee was 
aceiied to bcth sices oi the nbrous eiasac web. 
' ' The oroduc: obtained in Huns 1 through 3 
showed very good alasieiy and apcearance. the 
gatheraoie web side being puckered in a tine, 
regular receaiing oattam. Tne product 3f Hur.s - 
through 5.' in which the fluff side of the multilayer 
gatherabie web was bonded to the fi'crous elastic 
wee showed geed acpearancs and good siasticty 
with geed bonding Strang*. ? roduc: ? r ^=2C 
in Run 7 shewed large, irregular puckers and weax 
bending and was generally considered to be -jr.- 
satisfactcry. The products of Huns 3 and 3 shewed 
geed appearance and good eiarticty. The product 
of Hun 10 showed seme hcies in ihe eiasac ar.d 
the product of Hun 11 shewed many -cles in the 
elastic, indicating that the bonding temperature 
mav have been too high. Hun 12 was unsuccessful 
in that the fibrous wee broke after tending was 
sraned and rather low bonding strengths were at- 
tained. In Run 13, trie aiascc die not break during 
bonding but the product deiaminated. Runs 14 and 
15 were more successful, producing 3 prccuc with 
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%z 

100 
150 
200 
100 
150 
200 
200 
100 
ICQ 
150 
2G0 
200 

:og 

100 

200 



COCO 22C-9ar2T.C3 and eiasiicty but with peer bend- 
ing strengrti, ^.e prccuos tending tc dei2minais 
rafter aasily. nuns '6 and 17 were not succsssfui 
in that tne Sbrous elastic materiaJ broke #nen 
bending was szir-Bt. Hun 18 was succsssfui and 
an attractive prccuc: with adequate bending 
strengri was aitained. 

A iirther series of rjns was carried qui in an 
attempt to crccucs composite elastic mats rial hav- 
ing eloncHTjcns of acprcximateiy 25 percent, 50 
percent 75 percent and 100 oercent before failing. 
Failure occurs at the "ultimate 9icngaticn" of the 
material which is the eicngsticn at which the ma- 
terial tears or otherwise fails. Elongation was tested 
in an Ins^on testing device. A two inch oy five inch 
recsngie of fts material was out with the nve inch 
icng sices being sucs^ntiaiiy oaraiiei to the ma- 
chine director, o: the web of composite material 
from which the sampie was rut and the two inch 
sides were oiamped in .the jaws of a property 
calibrated instrcn tesdng device. It was then at- 
tempted to elongate each sample in two stages, 
with one minu:e : s rest between stages, tc elonga- 
tions of 50 percent and then 100 percent, after 
which the samcie was relaxed :c osro elongation. If 
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trm ample fails during erther of these me > soge* 
the penoant elongation at failure a the ^ittunato 
elongation.- If the sample did not M during ertner 
of these two stages, it was, after b«ng relaxed to 
zero elongation, then stretched at 10 feet per 
minute until it failed, the percent elongation at 
break or tear being the 'ultimate etongatoru* The 
desired or target elongation of 25 percent 50 per- 
cent etc of He composite elastic material should 
not be confused with the definition given above of 
an elastic material as one which is in itserf (not the 
composite) capable of at least 25 percent aionga- 
tion and a stated degree of recovery. The stiffness, 
basis weight and bending pattern of the gatherable 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 
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degree of elongation of the composite material For 
example, composite materials of considerably lees 
than 100 percent elongation are often desired for 
certain end uses. 

The ecrnpesrte elastic materials used in Runs 
19-28 were made by utilizing fibrous elastic weos 
of the same KRATON GX 1657-pclyethylene 
NafiOl 60/40 blends as utilized in Runs 1-18 and 
bonding to each side of the fibrous elastic web 
either a 22 grams per square yard poly (ethylene 
terephthaiatB) bonded carded web material made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terephthaiatB) fiber web soid by E L DuPont de 
Nemours and Company under the registered trade- 
mark REEMAY (Runs 25 and 28). The results of 
these runs are set form in Table III following. 



TA21Z III 



Anvil Calender 



Run 

1 0 


T'.2 


T10 


3W 


Wei LS 


I 


77 


74 


50 


20/7 


• 136 


20 


74 


74 


50 


20/10 


100 


21 


** A 

/ + 


74 


50 


20/12-13 


67 - 


22 


74 


74 


50 


20/16 


25 


23 


72 


74 


50 


24/16 


50 


24 


74 


75 


50 


24/15 


50 


25 


74 


75 


65 


20/13 


54 


25 


86 


84 


65 


20/12 


54 



See lecascs precscmc 



The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewhat overcenced, the sample of the compos- 
ite matenai produced showing approximately 100 
percent elongation. Accordingly, the anvii roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product snowing an ultimate elongation of about 
100 percent The product obtained in Run 21 
snowed very good uniformity. Run 22 produced 
satisfactory product showing a percent urtimate 
eicngation of 56 percent Run 23. was carried our 
using three different lots of fibrous elastic web 
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material, the first two lots of which yieided compos- 
ite elastic matenai produces having urtimate elonga- 
tions of 36 percent ana the third lot yielding prod- 
uct showing an urtimate eicngtion of 75 percent 

In Run 25, the one ounce per square yard 
snunbenced REEMAY poiy(ethyiene terephthaiatB) 
fiber web was used on the calender roller side of 
the fibrous alastic web and a 0.7 ounce per square 
yard basis weignt web of the same material was 
used on the smooth, anvil roller sice of the fibrcus 
elastic weo. Run 25 produced good fencing and a 
satisfactory composite elastic material product 
which was somewnat suffer that that obtained with 
the Carolina Formed Faorics poly (ethylene tereph- 
thaiatB) bonded carced weo material. 
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Run 26 :s a repeat ai Hun 25 axcact untog 
somewnat ttgner bending twrperatures a 
cared. The REEMAY spunconced pory .ethyene 
tereohtftaiate) fiber web rnawial icnaed very •«« 
at *e higner temperature. However, at such agner 
boncing iemceratures » ^ignt be better to rffes a 
somewnat heavier Sasis weignt fibrous aiasnc weo 
although a saosiacsry carports aiasnc material 
was obtained in this run. 

Tne necessity of allowing the ccmccsite web to 
relax immediately after bending was Jncasaw 
by comparative test Runs 27 anc 28, in men 
simiiar conditions were maintained axcept .or situs- 



sion of the relaxation steo in Hun 27. For these 
runs, a 22 grams per scuare yard thermally bon- 
ded poiy (ethylene tereprrthalate) fiber nonwoven 
web was bonded to each side of a nonwoven 
5 fibrous wed of fibers of the same KRATON GX 
1657-pcly ethylene Na601 50/40 blend as was uti- 
lized in Runs 1-18 and 19-25, having a basis 
weight as shown in Table IV, which seis forth the 
das for Runs 27 and 2S. 

10 



7AELZ IV 



Calendar 



Run 



?io 



Web IS 



%Z 



110 



20/5-5 



[2j-200 



110 



110 



35 



.3/5-7 



157-200 



See legends crececir.g : aeie !1 
In Run 27, the bonded composite material was 
maintained under snsicn after the boncing step cy 
wincing it direcdy onto a swage roll as tr.e ccm- 
pcsite matenal emerged from *e ccncerjcils. 
without allowing 'i to relax. With rescect to .-gure 
this affeebveiy invcived reclacmg nolding cox 24 
with a driven taxe-JO roll. Tne resultant ccmccsite 
wee had sucstantiaily no ncn-eessuctrve aiastxx/ 
because its elastic web component, as a -esurt c; 
the fact that the elastic weo was held :n an aion- 

■ gated, tensicned cendfisen while It cocied after 
bonding, had lost its. ability to contract and tnus 
form gathers in fce gathsrable wees. By ncn-:e- 
srucbve elasticity is it -meant that the ccmccste 
could be stratcned and alleged to contract without 
rucrjring the gatheracie wees. Accordingly, it 
should be noted that tie elastic web, upon removal 
of the gatherabie webs therefrom, still possessed 
elasticity in that it could be stretched anc *cuid 
contract to the dimensions which it had assumed 
during bonding, but would not contract back to its 
cricinaJ crebending unstrstchec dimensions. As a 

' result of this, the • composite web did net possess 
ncn-cestruebve elasticity because the gatherab:e 
wees wcuid not have been ruptured or torn in crcer 
to stretcn the ccmccsite beyond the dimensions it 
ccssessec curing bending. Acccdingiy. the com- 
posite web couid net be elongated- without teannc 
of the catherabie webs and thus the gatherabia 
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webs resisted such eicneaben. Because the elastic 
weo has :cst its acility to contract and form gathers 
in the gatherable webs, the composite web had a 
smooth, ncngatnered appearance. Run 28 was 
simiiar to Run 27 except that the composite was 
allowed to run freeiy off -he bender mils and the 
elastic weo contracted, forming gathers in the ncn- 
elastic web and providing an attractive, 9lastic 
composite wee. 

A further series of nuns was conducted jr*nich 
elastic webs cf meitbiown KRATON GX 1 6a/ -poly- 
ethylene NaoQ-i Mbers of the same 50/^0 blend as 
utilized in Runs t-18 were bonded on each of their 
opoosite sides to a poly (ethylene terechthalate} 
pewcar bonded carded wee of a basis weigrrt of 14 
grams per square yard, scid by Carolina Formed 
Faeries under the trademark OARE1LE. \ i ne bend- 
ing powder used in the CARELLE fabric is soid by 
Eastman Chemical Products Inc. as FA 252 oolyes- 
ter powder). The fibrous elastic web in each cf the 
following Runs 29-4) had a basis weight cf 55 
grams per scuars meter. After the two-side bonded 
ecmccsite e taste materials were mace, six speci- 
mens were taken from each run the scecmens 
being out three inches wide in the cress direction 
and seven inches bng in the machine direction. 
: cr three cf the sc-ecimens from each run, one of 
the pciy (ethyiene terechthaiata) webs (Sice 1) was 
separated for a distance of approximately one iron 
aicng the machine direcben cf the specimen and 
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paced in one jaw of an *strcn tester 
remaining *o bonded taye* were ptaced «n the 
opposite jw of the tester which wo ^en set to 
movT^e jaw, apart at a rate of 10 ^j*^ 
cm) per minute. The three highest peaks registered 
for at least four inches (10-2 cm) of specmen 
deiaminarion were noted and an average taken of 
the nine vaiues thus obtained for three soecmens, 
giving a force in grams, per three inch width of 
specimens, required to detaminate the poly - 
(ethylene terephthaiate) web (Side 1) from the fi- 
brous elastic web. For the three remaining spec- 
mens from each run, the pofy (ethylene terepn- 
thaiate) weo on Side 2 of the composite elastic 
material (Side 2 being the side opposite to Side 1 
above) was seoarated for a distance of approxi- 
mately one inch along the machine direction of the 
specmen and placed in one jaw of an Instrcn 
tester while the remaining two bonded layers were 



placed in the opposite jaw of the tester which was 
then set to move the jaws apart at a rate of 10 
inches (25.4 an) per rrnrtute. The three highest 
peaks registered for at least four inches (10-2 cm) 
s of each specimen deiamination were noted and an 
average taken of the nine vaiues thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the pory (ethylene terephthaiate) web - 
(Side 2) from the fibrous eiastic web. 

The results are set forth in the following Table 
V, to whicn, in addition to the table headings de- 
fined above, the following applies: 

15 Bond Strength - Bond strength expressed as the 
fores, in grams, required to peei away a three-inch 
wide strip of gatherabie web frcm the elastic web 
to whirt it is bonded, measured as described 
above. 
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See legends preceding Table II 



Similar additional bonding strength rests were 
conduced sucss^ting *cr the diamond patterned 
embossing calender roller a calender roller having 
a repeating regular partem of six circular dcts ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of three circular dots are inter- 
spersed The raised dcts comprise about 17 per- 
cent of the surface area of the emcossing roll. 
Generailv, similar ;crciticns were otherwise main- 



30 tuned and comparable bonding strength results 
were ataineo although the diamond embossing 
par.en overall appeared to provide somewhat hign- 
er bonding strengths Han the hexagcnaWrianguiar 
patten d circular dots. 

55 Another series of runs was conducted in which 
a C3st elastc film of about one mil thickness was 
made from a biend comprising S5 percsnt by 
weignt of a rssin sold under the trademark: ?CLY- 
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TnCPE 377C1 by A. Sctuiman ^^"^ 
ron. Ohio ano IS percant by we.cnt a AMPAC. 
White Ccncarnrate. =mchs>ng ootyprcpy.ene ana 
Stanium dioxide, said by Ampacat ^rccrancn of 
ML Vernon. New Yorx. The 9m was aonced » a 
bcnceo cacao web of ?oiy («hy.ene tsreph- 



thaiara) having a basis weight of 22 grams per 
square /arc Pclytrcpe resin is beiieved- to be a 
block ccoolymer of poiy (cs-buaoiene) and poly 
{t-buryi-metfiacrylate). The conditions which were 
utilized are set for* in Table VI. baiow. 



TJLSLZ VI 
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Calender 
T.Q 
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20/9 
20/10 



ISO 
100 



See lecends 



rrsc 2di.r:c Tails II 



In each rf-Suns « and 42. a product was 
obtained whicn had good accearanca and was r.ct 
ver/ ncisv with rescect to rackiing cr He nlm 
wn=n -hs'comccsrta maerial was sar.sea si tha 
hard Tne :roc-jct =f 5un -H ancwec more sreten 
than r.ai or =un as wculc be exceed rem je 
greater degrae cf eloncascn of the eiasso^ Sim 
during bonding. CJher atastic fflms may or -ursa 
be usee: tor axanxie. a 51m .-nay be maca or 
KnATCN GX 1657 fterrncpiessc and a po.ycienn 
co.-nccsrficn Icernisa or writer to the composes 
described above is use in Stowing to make 
webs of nonweven micrsneers. Such elastic nlrr.s 
are also usefd in the pracdes r. the- inverrccn. 

Tess with otter alas^rnenc maienals wera 
carriec out in write: a sarr.cie ii the aiastc weo 
was strstctec by hand and hand fee mo the 
bonder anangsmect together with the gatneraole 
we-' For axarr.sie. an elongated 3lasac weo si 



rr.eitbiown fibers 



tt jf pciyursTT.sne scic under the 

tesraric ESTANE (B. F. Goodrich £ Co.) was 
heat-bonded on both sices to the same acly- 
(emviene tsrecmhaiate) fiber pewder benced car- 
ced web used in =uns in similar fasmcn. a - 

(90 -ram cer scuare meter basis weight) elongates 
elastic web 3f mertbiewn fibers cf an eiastcmenc 
pcivesrsr sold under tne trademark HYTnc- (E !. 
DuFcm DeNemcurs & Co.) was heat-benced cn 
both sices to the same pciy (ethylene terser.- 
maiata) Sfcer oowcer bcr.dad arced web. The 
ccmccsite made *im the pciyuretnane alastc wee 
sncwec good stretcr. and an atraebve abearance 
wfr. srcnHicam necxing-dewn cf ^e srecue: cue to 
the tac that ^8 sampie oi the eiasss weo was 
hand fee :o render 3rr2r.gefr.ent 3y hiding fte 
samcie In 3 machine cirecden sretchec rcncirJcn 
ar.c allowing ?.e samcle to feed through Se sonc- 
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45 



er arangemenu Tne com cc site mace with trie 
polyesT-ar aiasdc weo snowed rainy geed beneng, 
wrth aocarsmly betar stratch in the cress drecben 
than in r.e T.acnine direction. 

Ccmocsiie eiasbc matenaJs cf the invention are 
ut*!izacle generally in any arric:e calling for an 
elastic matenai sccr, as, but no: limited to, stratcna- 
ble crctBccve covens and wraos, outerwear, under- 
garmerns, rr.ensffual and .incondnenca cenzroi ard- 
c!es and garments such as disposable diapers, and 
the :iks. Tneir :cw cost relative to woven cr ;<nm3d 
fabhec permits eccncmic adactatens to 
"cisccsacie* aracies. by which is mean arbcies 
intendso x ce discosec of, rather man launcsred 
and rs-jsec, atter one cr a few -uses. 

Wr.iie the irrventicn has been csscrtbed in da- 
tail with resoect to specific preferred embecimerns 
thereof, it wiii oe acpreciaxea thai uccn a reading 
and unoerscanding of the foregoing numerous vari- 
ations win occur to these skilled in the art which 
variauens are beiieved to lie within the sooce and 
spirit cf the present invention and the acoer.dsd 
ciaims. 



so 



Cairns 

A memod cf crccucing a comccsite ^iasdc 
materia* having at least one gatheracle web con- 
dec :o at ieast cne elastic web. said msthoc* com- 
pnsing r.s naps cf. 

(a) tensioning an elastic web to elongate it 

(b) benoing the sicngatec eiasxic wee to at 
ss least cne gameracie web under conditions which 

scften it ieast ccnicr.s cf the elastic web to form a 
bencee comccsite web: and 
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(c) rctodhg 9» c^n^B web immeoatay 

after i ^l 3 ^^ 
is battered to term tne ccrnoc^ e^asnc rnaej^- 

• 2. The method =^m 1 wnere.n the eteac 
web camorises a fibrous elastic web. 

3. The metnod or daim 2 wherein *e nbrous 
aiastic web compnses a nonwoven weo of 
eiassomenc fibers. 

4 The method of cJaim 2 wherein 3ie Serous 
eujstic web comprises a nonwoven weo of 
eiastomenc microliters. 

5. The metncd of claim 1 wnerein He eiastic 
web comorises an alastcmeric film. 

6. The metnod of daim 1 or ciaim 2 inducing 
heaMxnding He elongated eiastic woo to the 
gatferacie weo by overlaying He eiastic and 
gaiherarie wees and acprying he* and pressure to 

the cvenaid wees. 

7 The method of daim 5 including cmying cut 
the hezt-bencing oy heating bending sites on the 
elastic web to a temperature of from aocut 55»C to 

about 12G*C. 

8. The method of daim 6 including carrying cut 
me heat-bending cy hearing bonding sites cnjhe 
elastic wee to a temperarure of mom accut 70-C to 

about 90 •C. 

9. The method of claim 1 or daim 2 wnerem 
the aiastic wee has a basis weignt of accut 5 to 
acout 300 grams cer scuars meter. 

10. The method of daim 1 or ciaim 2 wherein 
the elastic weo has a basis weignt of about !0 to 
aocui 200 grams rer square meter 

11. The metnod of daim 1 or claim 2 wherein 
the aiastic weo is cemensed of an A-c-A' olocx 
ccoorymer wnerein A and A* are the same or 
different thermcciastic oorymer biocx. ana wnerein 
B is an aiastomenc ooiymer biocx 

12. The method of claim 11 wherein A and A' 
each is 3 Hermcciastic sryrentc meter/ and 3 :s 
seiectec from the group consisting of poiy- 
(ethyiene-our/iene), pciyisccrene ana cciy- 
butadiene. 

13. The metncd of claim \2 wherein 3 is poiy- 
(ethy lene-duTYiene). 

14. The methoc of claim 12 wherein aach of A 
and A' is selected from He grcuc consisting of 
pcivsr/rene and oclystyrene hemotogs. 

' 15. The metncd' of claim U wnerein 9 is rcly- 
(ethviene-ccrviene'i. 

15. The metnod of olaim 1 or claim 2 wnerein 
the ;athera=ie weo cemenses a nonwoven. ncn- 
eiastic material. 

17. The metnoc of claim \2 wnerein :ne sun of 
the moiecuiar weignt of A olus the moiecuiar 
weight of A' cemenses from accut H to 31 percant 
of He moiecuiar weignt of Tie A-S-A' ticcx 
copolymer. 



18. The metnod of claim 13 wnerein the sum of 
the moiecuiar wwgnt of A pius the moiecuiar 
weight of A' ^jn phse s from about H to 29 percent 
of the moiecuiar weight of the A-3-A' block 

3 ccoorymer. 

19. The method of ciaim 15 wherein the aiastic 
weo is comprised of a blend of said block 
ccoorymer plus a poiyotenn. 

20. The metnod of ciaim IS wnerein the 
to pciyoiefin is selected from the group consisting of 

one or more of polyethylene, polypropylene, pory- 
butene. ethylene copolymers, propylene 
copolymers and butene copolymers. 

21. The methco-of ciaim 1 or daim 2 including 
T5 carrying out the heat-bonding by passing He over- 
laid aiastic and gatheraole webs through a pressure 
nio formed between a pair of bonding roils, at least 
one of whicn comprises a patterned caiender .-oiler 
ana at least one of wnicn is heated to a tBmpera- 

20 ture above ohe softening temperamre cf the aiastic 
weo. 

22. The metnod of claim 1 or claim 2 including 
maintaining He eiastic web in a stretcned condition 
of at least accut 100 percent eiongaticn dunng He 

2S bencing. 

22. The method of claim 2 wnerein He Scrcus 
eiastic weo cemenses a nonwoven web of mert- 
Dlcwn etasxemene fibers anc He gatheracie web 
comprises a non-eiastic weo. 

oo 24. The metnod of saim 2 wherein He fibrous 
aiastic weo cemenses a nonweven wee of mett- 
blcwn alastcmenc fibers and is maintained in a 
strstcr^c condition of at least about 25 percent 
elongation dunng He bonding. 

05 25. The metncd of claim 24 inciucing maintain- 

ing Tre nfcnous aiastic web in a strstcr.ed condition 
cf mom accut 25 cercem to 550 percent aiongarion 
during He sending. 

26. Tne rnetnee of tuaim 24 wherein He nbrous 
<o eiastic weo has a basis weignt of frcm acout = to 

3C0 grams cer scuare meter. 

27. Tie metnod of ciaim 24 wherein He ribrcus 
eiasoc weo has a basis weignt of Tern about 10 to 
200 grams per souare meier. 

46 28. The method of claim 24 wnerein He 

gath.erabte web cemenses a nonwoven. ncn-siastic 
weo. 

29. The method of claim 1 or claim 2 inciucing 
bencing a ncn-atastic weo to aacn of He occosrie 

so sides cf He aiastic weo. 

30. The method of claim 1 or claim 2 wnerein 
He ccmocshe weo :s relaxed f cr a cenod of up to 
.about thirty seccr.es after bencing. 

21*. An eiastic cemecsrts material cemerising 3t 
ss least one slasoc weo banded X at least one 
gatheraole wee whicn is extensible and centracticle 



19 



0 217 032 



38 



the ccmoosite jTuaenai, -ne w . 

^ Ssicning the elastic web to elongate it 

^L. wflb oncer conditions wnicn 
least ane gatheraste *eo jn-w — 

atasac weo, to torm a 

soften at least portions ot :ne 

bonded ccmccsite wee: and . ^ . • 

(c relaxing Tie osnv^w 
after the tending steo whereby *s flj^jo 
is gathered to form the compesrte eiasttc rnatanaL 

32. The material of Cam 21 wnerein the elastic 
webccmcrisesaffcrcuseiasocwec 

33. The marenai ot dam 31 or uun 32 
wherein the elastic web Is benced to *^ 8 «" 8 
web at a plurality of spaced-apart rocaens «. a 
repeating atom and the gatheracle wen « gath- 
ered between the benced '.ccarcns. 

3*. The material cf =am 32 wnerem the > 
brcus elastic web comprises a nonwoven weo or 
eiasxmeric fibers. . 

35. The material of daim 22 wnere,n the > 
brcus elastic weo comprises a nonwoven. weo of 
meitfciown siastcmeric nbers. 

36. " The matenai of ciaim 31 or darn 2* 
wherein the elastic web nas a basis we.gr.t or :rcm 
about 5 to 200 grams per square meter. 

37 The materia of claim 31 or caum o2 

*i=«rv web has a basis weignt of Tom 
wnerein the 9iasoc weo •>« 
atcut 10 to 2K grams per square meter 

38. Tne material of data 31 wherein -he ates=c 
weK ^ mcr ; ses a nenweven weo of metttiewn 
elastcmeric fibers select frcm the group ocnsK- 
ing of (i) aers of A-3-A' blccx cocaymers wnerem 
A and A' may be the same or cifferent arc aacn s 
a thermcciastic polymer biocx anc 3 s an 
elastcmeric ociymer Mock, and m Mentis or one cr 
mere ccivciefins with (i). 

-ne material cf-aim 38 wherein A and A 
eacTis a styrenic mcier/ and 3 is ocly(ethylene- 

our/iene). . , 

40 Tr.e material of Cairn 39 wherein sen ot „ 
and A' is selected from the orcup censing or 
polystyrene arc pdysr/rene hcmclcgs, and the 
pclvcienn is selectee from the group anssang or 
. nQ „ r -f = crvethviene. polypropylene poly- 
gene." ethylene sopcryrr.ers. pxpyiene 
ccpoivmers and butene cccciymers. 

41 The material of oiaim 39 wherein eacn ot A 
arc A' is seiecac Sen pciysr/rene snc sclysr/- 
rene hcmciccs ar.c the sum of the mciecutar. 
weicrr -f A -ius the mc-iecuiar weignt or A' :s mom 
atcurV- to 2S percsra ot the mciecuiar weight of 
«- i9 a-c-V oiccx occciyrr.er. 

42. The materia of claim 40 wherein tie blccx 

■ _„,;„, ' aa cr acout "C% ov weicht 
cccciyrr.er ocmpnsas a* aa->. 

of the material. 



43. The material of oiaim JO wnerein the block 
csoorymer compnses at least aoout 20% by weignt 
of the rnarBnaL j, 
44 The material of daim « wherein the bloc* 
s copolymer comprises at least aoout 20% by weight 
of the material. 

45. The material of daim 40 wherein the malt- 
blown fibers are comprised of 'rem about 10 per- 
cent to 30 oercsm by weight of the A-S-A" oiock 
to copolymer and from about 90 percent to 10 per- 
cent by weight cf the polyolefin. ■ 

46 The material of daim 31 wherein the elastic 
web ocmorises an A-3-A' block copolymer wherein 
A and A' may be the same or different and each is 
ts a thermoplastic polymer block and S is an 
elastcmeric polymer block. 

47. Tne material of daim 46 wherein eacn of A 
and A' is selected from the group consisting of 
pciysr/rene and cclystyrarie hcmclcgs. and 3 is 
a seiectsc frcm the grouo consisting . of ooly- 
(ethyiene-ouryiene). polyiscprene and pciy- 
butaciene. and the sum of the molecular weignt ot 
A plus the molecular weignt of A' ccmpnses -rem 
about 14 x 31 percent of the molecular weignt cr 
25 the A-3-A* block copolymer. 

43. The material of claim 45 wherein aacr, ot A 
and A' is selected frcm the grcuo consisting cf 
sciyswrane and ociystyrsne hemoiogs. 3 is ccly- 
(ethyien«ur/lene) and tie elastic wee :s xrr.er 
jo --cmcrised of a ocivciefm seiected frcm the grcuo 
consisting of one or mere of polyethylene, poiy- 
orcoyiene, ooiybutene. athyiene copolymers, pro- 
pylene coooivmers and putene oopciymers. 

ifl 7r.e matariai of daim 48 wherein the eiasnc 
ci web is comprised of at least abcia 20% oy weight 
cf the A-c-A 1 blccx cocciymer. 

50. Tne materia of daim 48 wherein the aiastic 
web \z comprised of at '.east about 30% oy we.gr* 
of the A-3-A 1 block copolymer. 
« Si. Tne matenal of daim 31 cr daim 32 
wherein t» ?larJc web is bended to the gatrsraole 
web at a oiuraiir/ of soacec-apan tocsaens :n a 
repeating catlem ar.d the gatheracle web * gath- 
ered ber^een the bended locations. 
4s 52. Tne material of claim 51 wherein tne 
gatheracle web is a nenweven. ncn-alasiic material. 

53. Tne matenal of e:aim 52 wherein the 
gafiancle web comcrisas a web of Tcers seleced 
from tne grcuo consisting of polyester fibers, 

so pciyciefir. fibers, coiyam.ice fibers, csiluicsio fleers 
arc mixtures of r*o or mere thereof. 

54. Tne material of claim =2 wherein fee 
gatheratiie web comprises a aonwoven web cf pely 

;s ^ 55.' ~Ar~ eiastc rcrr.ccsits material as snown 
and cesenced -iera:n. 
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